The experiments, the results of which are recorded in the present paper, have been carried out in order to test several 
Experimental
In 12 field trials the effects of calcium nitrate and ammonium nitrate limestone were compared as surface dressing on oats. In one trial barley was used as the experimental crop. The amounts of nitrogen applied as these two fertilizers were 0, 25, and 50 kg/ha in 1959, in 1960 in some of the trials also 75 and 100 kg/ha were used in order to get a more distinct nitrogen effect.
Since it could be supposed that the distribution of the fertilizers may have some influence on their effect, in 3 trials they were applied either as a surface dressing or worked in. The application of nitrogen was 50 kg/ha in all these experiments.
The total area of an experimental plot was 6 m X 10 m = 60 m 2. One half of each plot was treated with calcium nitrate, the other half with ammonium nitrate limestone (Oulunsalpietari). As a basal dressing 200 kg/ha of superphosphate and 100 kg/ha of 50 % potash fertilizer was worked in before sowing. The treatments were in randomized blocks replicated four times.
In order to be able to get plant samples during the growing period without disturbing the stand to be harvested, an area of 0.4 m breadth was reserved for this purpose in each half of the plots. Plant samples were collected every fourteen days. Each time 20 plants were taken from one plot.
The plants were air dried, weighed, and analyzed for total nitrogen by the usual Kjeldahl procedure. The field trials were carried out in five places: in Central Finland (Laukaa), on the southern coast (Viikki), in east Finland (Tohmajärvi), in southwest Finland (Paimio), and in south Finland (Leteensuo). The The straw yields of oats in 1959 are reported in Table 2 . The response to nitrogen fertilizing is distinct in most of the trials. In trials K I,K 2, and V 2 the straw yields produced by 50 kg/ha of N as calcium nitrate are slightly, but statistically significantly higher than the corresponding yields with ammonium nitrate limestone. The tendency for the superiority of calcium nitrate seems to be even more marked than in connection with the grain yields: 25 kg/ha and 50 kg/ha of N as ammonium nitrate limestone have been able to increase the yield only by 74 per cent and 80 per cent, respectively, of the increases which were obtained with the corresponding amount of calcium nitrate.
The nitrogen content of grains and straw in these experiments (Table 3) is, with only a few exceptions, equal in the corresponding treatments with the two fertilizers. In trial L 1 the grains from the calcium nitrate plots are significantly richer in nitrogen than those from the ammonium nitrate limestone plots. This is also true for the grains from trial V 1 treated with the lower amounts of nitrogen.
In the following year also higher apphcations of nitrogen were used in three of the trials. This was done because it could be supposed that the possible difference between the effects of these two fertilizers might be more distinct at the higher application levels. The data in Table 4 show, however, that, as to the grains, even at the higher levels the difference between the effect of these two fertilizers was negligible. The same holds true also for the straw yields reported in Table 5 .
The nitrogen content of grains and straw and the amount of nitrogen in the yield harvested in trial K 5 (Table 6 ) reveal a regular increase with the increasing rate of nitrogen dressing. Yet, the differences between the corresponding values for the treatments with calcium nitrate and ammonium nitrate limestone are mostly lower than the least significant difference at the five per cent level. Only at the Table 7 . Owing to the large variation no statistically significant difference is obtained between the effect of the two fertilizers on the grain or straw yields, although some tendency for the superiority of calcium nitrate may be suspected. In the nitrogen content of the grains, however, a significant difference exists, but it is less distinct in the nitrogen of the grain yield.
In both years some trials were carried out in which the effect of working in of these two fertilizers was studied. The results of these trials are collected in Table 8 . In spite of the fairly large variation between the replicates, a statistically significant difference at the 5 per cent level exists in the nitrogen content of the plants treated with 100 kg/ha of N. The large variation in the nitrogen content of the samples from various replicates may be understood on the basis of the theory presented by Specht (2) of the variation control mechanism. According to this theory, the variation rate between the nutrient content of plants in the same stand has a maximum within the range of the luxury consumption of the nutrients in question. It is likely that in most of the present trials the nitrogen supply was not only above the minimum but also above the »poverty adjustment» range.
Owing to the fairly large variation in the nitrogen content and weight of plants from the replicate plots, only occasionally a significant difference could be detected in the amounts of nitrogen in the 20 plants regularly sampled from the corresponding halves of the plots treated with these two fertilizers. In the cases where a difference existed, calcium nitrate always gave the higher result. As an example of these studies the analyses for trial K 5 are reported in Table 9 .
The recovery of fertilizer nitrogen appears to be quite distinct since the sampling at June 26. Yet, the values obtained for the treatments with equal amounts of nitrogen in these two fertilizers do not significantly differ from each other in any case in this trial.
Discussion
Since the last century the problem of the value of ammonium nitrogen and nitrate nitrogen as the nutrient source of plants has been studied and discussed. Owing to the fact that in these comparisons the effect of the anion of the ammonium salt and the cation of the nitrate also play their role, it has not been easy to find a clear answer to this question. Even if the plants preferably would take up the nitrate ions, in most soils the rapid nitrification will convert ammonium ions to this form, and then only the secondary effects connected with the process will account for the possible differences.
When such fertilizers as ammonium nitrate limestone and calcium nitrate are compared the differences in their effects cannot be very high, since the former has one half of its nitrogen as nitrate. This is likely to be enough to give a start equal to that allowed by calcium nitrate. Later on, the ammonium nitrogen is already converted to nitrate. Only in soils which are able to fix considerable amounts of ammonium ions, this process may be retarded.
In spite of the fact that in the present trials the split plot technique was employed, the variation was so large that only in some cases a statistically significant difference between the effects of these fertilizers could be demonstrated. Then it always indicated the superiority of calcium nitrate. The fairly regular tendency to higher yields and nitrogen content of grains and straw in the calcium nitrate plots of most trials gives support to the few significant results obtained.
In Sweden the field trials show that ammonium nitrate limestone is equal to calcium nitrate as a source of nitrogen to ley, potato, and oats, and also to other crops provided the fertilizer is worked in (Svanberg 1961, unpublished) . For barley and wheat, however, calcium nitrate is considered to be the better fertilizer. In the present trial with barley, no significant difference could be shown in the yields produced by these two fertilizers. Only the nitrogen content of the grains produced by calcium nitrate was somewhat higher than those from the ammonium nitrate limestone plots. In this jespect, however, the use of ammonium nitrate limestone may be more suitable, since the aim in the cultivation of barley is often the production of grains not too high in nitrogen. It should be noted that the nitrogen content of the grains of oats in the Leteensuo trial of 1959 was also higher in the plots treated with calcium nitrate.
In this kind of trial weather conditions play an important role. Summer 1959 was very dry and warm in the southern parts of the country, the following summer, on the other hand, was fairly wet. In the central parts of the country the summers were more favourable, the latter being even better than the former, since enough rain fell in May and June. It amounts of nitrogen applied as these two fertilizers to the corresponding halves of the plots were 25 and 50 kg/ha. In 1960 also higher applications were used: 75 and 100 kg/ha of N. In three trials these fertilizers were compared both as a surface dressing and worked in.
Visual observations suggested about 5-6 weeks after sowing a darker green colour in the stands treated with calcium nitrate as compared with the other half treated with ammonium nitrate limestone. These differences later disappeared. In some trials a higher nitrogen content of the plants from the calcium nitrate stands could be demonstrated during this period.
The uptake of nitrogen by plants was regularly followed throughout the growing period. Owing to the large variation, usually, no statistically significant difference between the effect of the fertilizers could be detected. In a few cases the superiority of calcium nitrate could be demonstrated.
No differences in the ripening could be found. In most trials there was a fairly regular tendency to higher yields and higher nitrogen content in the grain and straw produced by calcium nitrate. Yet, only in a few cases were the differences statistically significant at the five per cent level. Thus, it was concluded that on the basis of the results of these trials ammonium nitrate limestone and calcium nitrate may be considered practically equal as nitrogen fertilizers for oats.
There was no difference in the yields of barley produced by these two fertilizers, but the nitrogen content of grains was significantly lower with ammonium nitrate limestone than with calcium nitrate. This may be worth further study in connection with the production of malting barley.
